where d must be larger than 1 km. The unit of f is in MHz and d is in kilometers.
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to account for the terrain. Additional correction factors can be included to account for other factors such as street orientation. These correction factors They take into account the following: 
Frequency dispersion vs Time dispersion
We have seen that fading can be in the frequency domain or in the time domain. It is possible to treat the fading in wireless communications systems as constituted by independent effects. The channel shows time dispersive behavior when multipath phenomena are present. At the same time, independent of this effect, the channel will also exhibit frequency dispersion if the mobile unit is moving. First sentence on top of the page The Rician probability density function is shown in Figure 2 .33 for different values of the parameter K.
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Summary of Fading
The various fading mechanisms and the attenuation described can be summarized in a diagram shown in Fig. 2 .38. Note that Rician and Rayleigh arise out of multipath effects and Nakagami can represent them both. This is not shown in the figure. For most of the cases, analyses based on Rayleigh or Rician fading are sufficient to understand the nature of the mobile channel. A number of recent publications (Alhu 1985 , Anna 1998 , 1999 have suggested the use of Nakagami fading models to provide a generalized view of fading in wireless systems.
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Exercise 2.1 Using MATLAB, generate plots similar to the ones shown in Figure 2 .7 to demonstrate the path loss as a function of the loss parameter for distances ranging from 2 Km to 40 Km. The plot of error probability for different values of E/N0 (signal-to-noise ratio) is shown in Figure 3 .28. Comparing eqn. (3.83) with the bit error rate for ASK systems (eqn. (3.79)), it is seen that the performance of a coherent BPSK is 3dB better than that of coherent ASK. In Figure 3 .32, use x k and y k in place of X k and Y k.
Data
φ n 1 1 π/4 -1 1 3π/4 -1 -1 −3π/4 (or 5π/4) 1 -1 −π/4 (or 7π/4) In Figure 3 .35a, the line at 2 should be broken as shown. Detection and Reception of MSK and GMSK Since MSK can be generated starting from OQPSK, the bit error performance of MSK will be identical to that of BPSK, QPSK or OQPSK. However, MSK and GMSK can also be detected using a 1-bit differential detector, 2-bit differential detector or a frequency discriminator. The block diagrams of these receiver structures are shown respectively in Figure 3.69 a, 3.69 b, and 3 .69 c.
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As the number of levels of modulation increases, the minimum power required to maintain a fixed bit error rate decreases increases. This can be seen from the decision boundaries shown in Figure 3 .71. Change to
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Eqns. 6.21 and 6.22
The radio capacity of the system, m, is defined as radio channels/cell. 
